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» Transportation accountsfa 2/3 d the 20 nillion barrd s df dl our nati on uses each day.
e The US inpots 55%d itsal, expectedto gowto 68%by 2025 under the sta us quo.
* Nearly dl d our cars andtrucks curentlyrun on dther gasdine o desd fud.
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"Ton ght | ampropos ng $1 2 Lllioninresearch fund ng so
tha America canleadthe worldin devd op ng d ean,
hydr ogen powered au omohil es.

"Ad nde chemcd reaction bet ween hydrogen and oxygen
generdes energy, whch can be usedto power a ca
produd ng oy wet er, na exhaust funes.

"Wth anew naiond commt nent, our sdentigs and

eng neers wil overcone obstad estotakngthese casfrom
| abor & oryto show oomsotha thefirg car diven by achld
borntoday cod d be powered by hydrogen, and pdl ui on
free

"Jdn nmeinthsinportant i nnovationtomake our ar
g gnificantly d eaner, and our country nuchless dependent
onfaagn sources d energy."

2003 Sate of the Uni on Address
January 28 2003



bundant

Biomass

Hydro
Wind
Solar

Nuclear

Oil

Coal

Natural
Gas

With Carbon Sequestration

HIGH EFFICIENCY
& RELIABILITY

ZERO/NEAR ZERO
EMISSIONS

Distributed
Generation




.S. Depariment of Energy

/  Energy Efficiency and Renewable Energy

« Freedomfromfora gn petrd eum
dependence

e Heedomfrompdluant and carbon
d oxde em ssons

e Heedomfor Americansto dive
where they want, whenthey wart,
Inthe vend e d thar cha ce

On January 9 2002, Energy

e H eedO mto Oua n f Ud dfOr da“ y Secretary Abraham announced
and Converi erﬂy the Freedo mCAR Part nershi p
FreedomCAR and Fuel
Freedor@ S Initiative

R
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DOE partners with USCAR and
energy compani es to devd op
hydrogen and fud cdl technad og es
si nultaneously:

s FHeedomCAR focuses on fud cdl vehide
and hybri d component technd og es

* Hydrogen Fud Intidivefocuses on
hydr ogen st arage and producti on and
ddiveryirfrastruc uretechnd og es

Government leadership wll hd padvance commer cidizaion of hydrogen fud
cdl vehides andinfrastructure by 15 years, from approxi matd y 2030t o 2015.
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e President Bush corm1'ts$l7b|II|on over
first 5 years:

% $1L 2hllionfoa hydrogen andfud cdls
RD&D ($720 mnllionin new noney)

% $0.5bllionfo hybrid and vehd e
technd oges RD&D

e Acceleraed, pardld track enabl es
I ndustry co mmer ci di zati on deci si on
by 2015.

Fuel Cell Vehicles in the Showroom
and Hydrogen at Fueling Stations
by 2020




| it s FY04 Bu dg et
E:;rz:[:E:;fritt:ri]::(:vi::iu:s:ewable Energy % ___._;_",_.: @ed O mCA R and
Fud Initi aives

Qr gan zati on Mllion $

Hydrogen, Fud Cdls &l rfrastructure 165.5
Technd ogies Hogram ( EERE)

H eedo MCAR and Veh cle Technd og es 911

Program(EERE)
Gfice o Fossl Energy (FB 115
Gfice d Nudear Energy, S ence and 4.0
Technd ogy ( NE)
Depart nent d Transport @ion ( RSPA) 0.7

Tota 2728
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The Department of Energy’s Offices of Fossil Energy, Nuclear Energy, and Energy
Efficiency and Renewable Energy are collaborating on cost-shared hydrogen
production R&D:

Coal - $5 million (FE) Nuclear - $4 million (NE)

* Separation of pure hydrogen gas from « High temperature chemical cycles for
synthesis gas (CO and hydrogen) splitting water

* Technologies also applicable to biomass

feedstocks

Natural Gas — $12.2 million (FE/EERE) Renewables - $17.3 million (EERE)

« Small, distributed systems to begin * Direct water splitting using solar energy
making hydrogen available at local * Thermal processes using biomass
refueling stations » Advanced electrolysis from wind power
 Centralized Production * Biological WGS Processes

Ener gy I ndependence through Dversity of Do mestic Supplies
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Technad ogy Vdidati on ($15.0N
Fud PRocessor R&D

($19. OM)

S ack
Component
R&D

($28 OM

O stri buted Energy

Production/ Ddivery ($23. 0N

S orage ($30.0M

I frastruct ure
Validation ($13.2N)

Systens ($7.5M 4 Saf ety, Codes & S andards and
Wilization ($16.0NV

Transport aion Systems ($7.6M

Education and O oss-Cutting ($5.8N

Technicd Support ($0.4N)

Totd FY 04 Request $165 5M
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Program Focus. Research, develop, and validate fuel cell and

hydrogen production, delivery and storage technologies for
transportation and stationary applications

Maior Activi FY02 | FY03 | FY04 HICIh'IC]htS
ajor Activities ~ d

Approp. | Approp. [ Request Ad ed d . hnol oai of .
Hydrogen Production & Delivery $11.2M | $11.8M | $23.0M * vanced pro uction techno 0gIes (r orming,

separation, photoel ectro-chemical,

: photobiological, electrolysis)
Safety, Codes & Standards, Educatiof $5.9M | $6.8M | $21.8M _ _
H2 Infrastructure/FC Vehicle Demo $5.7M | $11.9M | $28.2M * Solid-state hydrogen Storage materials (Carbon’

hydrides, etc.)
Fuel Cell Systems & Components $46.7M | $53.7M | $62.5M
TOTAL $75.6M | $95.5M |s165.5m| ¢ Mandate: lead and acceler ate codes,

standar ds and safety development and
implementation

 Integrated fuel cell vehicle and hydrogen
infrastructure technology validation

» Fuel cell stack component cost reduction
(catalyst & membrane) and stationary systems
development

Hydrogen Storage $6.1M | $11.3M | $30.0M
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Codes, Standards, & Safety Focus. Facilitate the development
and adoption of building codes and equipment standards;
International standards, and safe practices that promote insurability.

Barriers

e Historical dataislimited

» Rationale for current practice cannot
be verified.

» Loca government, Fire Marsha and
public perceptions are shaped by past
history.

» Creation and adoption of new codes
and standards is a slow process.

» Standards can be used as atrade
barrier.
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Fuel Cell Report to Congress

Need for Public/Rivate Part nersh ps

S aionary and Dsribued Gener aionto corti nue
robust research activitiesto —

— lower costs andi nprove durallity, and N ———
— estadishfid devd uaions. (ESECS EE-1979)
Transportaion and I frastructureto estadishlearn ng

denonstraions o fuel cdl ven d es and hydrogen
irfrastruct re

ProgramAdj ust ment s
Core Techndogy Devd opment refocused on advancementstolower cost and
| ncrease dur ability.

| ncreased enphasi s on hydrogen producti on and deliveryinfrasructure sorage,
codes and st andards devd op ment, and educati on.
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e Hydr ogen Production
e EOPF requesting cand da e researchtop cs d oses March 14, 2003
e Antidpated Sdiataion Rdease —June 2003
e Hydrogen Jorage
e Antiapated Sdidtaion Rdease —April 2003
o Fud dls
e Jaionary Auonotive Apdicaions poposds due March 27, 2003
e Portade Auxiliary Power Uits- Sdidtaion Rd ease — March 2003
e Technad ogy Eva uati on & Vaidati on
e Presdiatdion corference —March 19, 2003
e Antiapated Sdidataion Rdease —April 2003
e Codes/S3andards
e Mutige Sdidtaions Antiapated —lae 2003
e Education
e 2003 Stae Energy FogramSped d R geds- Roposdsfromstat es due
May 19, 2003
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